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DATE: November 1, 1968 SUBJECT: A Review o f  t h e  Block I1 CM/SM 
M o d i f i c a t i o n s  Required for AAP - 
Case 620 FROM: J .  J .  Gabr ik  

MEMORANDUM FOR FILE 

This  memorandum reviews t h e  Block I1 s p a c e c r a f t  

The pr imary  s o u r c e  o f  
subsystem m o d i f i c a t i o n s  proposed f o r  AAP and t h e  r e q u i r e m e n t s  
which g e n e r a t e d  the  m o d i f i c a t i o n s .  
data used  f o r  the  rev iew was the North American Rockwell 
b a s e l i n e  c o n f i g u r a t i o n  document S D  68-555A and t h e  minutes  
from t h e  CM/SM b a s e l i n e  c o n f i g u r a t i o n  rev iew he ld  a t  MSC 
October  14-17 .  

Of the  twenty-s ix Block I1 s p a c e c r a f t  subsystems 
e i g h t e e n  r e q u i r e  m o d i f i c a t i o n s  f o r  A A P .  
r e q u i r e  major  m o d i f i c a t i o n s  and the  o t h e r s  on ly  minor modif i -  
c a t i o n s  most o f  which a r e  because of secondary  e f f e c t s  
Table  I ) .  A l l  of  t h e  m o d i f i c a t i o n s  i d e n t i f i e d  are t o  s a t i s f y  
e n g i n e e r i n g  or m i s s i o n  o p e r a t i o n  r e q u i r e m e n t s .  The AAP space-  
c r a f t  de l t a  r equ i r emen t s  and r e s u l t i n g  subsystem m o d i f i c a t i o n s  
r e s u l t  from l o n g e r  mis s ion  d u r a t i o n ,  i n c r e a s e d  mis s ion  s u p p o r t ,  
docked a t t i t u d e  c o n s t r a i n t s  and a d e s i r e  t o  s a v e  c o s t  and 
we igh t .  The pr imary  s p a c e c r a f t  changes r e l a t e d  t o  t h e s e  
mis s ion  r equ i r emen t s  are summarized i n  Tab le  11. A d e t a i l e d  
l i s t i n g  of t he  AAP and Block I1 d e l t a  r equ i r emen t s  and 
r e s u l t i n g  m o d i f i c a t i o n s  are con ta ined  i n  t h e  a t t achmen t .  

Ten of t h e  subsystems 

(see 

The S e r v i c e  Module (SM) m o d i f i c a t i o n s  a r e  more 
e x t e n s i v e  t h a n  t h o s e  i n  t he  Command Module ( C M ) .  Fo r  compari- 
son  purposes  t h e  p e r c e n t  of hardware weight  change was 
e x t r a c t e d  from t h e  weight  r e p o r t .  The CM hardware changes 
i d e n t i f i e d  amount t o  less  than two Dercent  by  weight  w h i l e  
the  SM changes w i l l  amount t o  approkimate ly  
t he  d r y  weight .  
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f i f t y  p e r c e n t  of 



1 s 

Subsystem 

1. EPS - Electrical Power Subsystem 
2. CSS - Cryogenic Storage Subsystem 
3. ECS - Environmental Control Sub- 

4. TZS - Thermal Control Subsystem 
, system 

TABLE I 

Major .Minor . 
Mod Mod Remarks 

X Change fuel cells 
X Change cry0 tanks 

X replumb radiators 
X Insulation, neaters, 

1 

Two gas atmosphere, 

BLOCK I1 SUBSYSTEMS MODIFIED FOR AAP 

I --_ __ .- __ 
5. SECS - Sequence Events Control 

Subsystem * - - -  -. -. - 
6. Pyro - Pyrotechnic 

I -- __ Subsystem 

7. LV EDS - Launch Vehicle 
Emergency Detection 

8. PNGS - Primary Navigation & 
Guidance Subsys tem 

X 
X 

X 

X 

Sub s y s t em 
10. SM RCS - SM Reaction Control 

11. CS - Communication Subsystem 
t -- Sub sy_s t em _ _ _  

I 

12. IDS - Instrumentation/Data 
Subsystem 

13. D&C - Display and Control 
Subs ys t em 

14. C&W - Caution and Warning 
b- -. Subsystem 

L - 

.15. Structure - CM & SM Secondary 
Structure Sub- 

+-._ system 
16. Crew Support Subsystem 

blankets 
-. 1 

X I Remove storage tanks 
Add 2400 lbs of pro-  

X pellant capability 
X Add X-miters for com- 

mand capability for un- 
manned rendezvous of 
LM/ATM 

X Secondary effects 

X Secondary effects 

X Secondary effects 

I( 

--4 -- 

X Secondary effects 
4 

X Add equipment and sup- 
plies to support 56 days 

I 

Secondary effects 
Secondary effects 

_-__- __.*_.-_ , 

, 

AAP uses Saturn I 
rather than Saturn V 
Add Command capability 
for unmanned rendezvous 
of LM/ATM 

9. SPS - Service ProDulsion 



TABLE I ( C o n t ' d )  

Ma j o r  
Subsystem Mod 

1 7 .  SLA - S p a c e c r a f t  LM Adapter  
L -  . . -- - - . .-.--- ._ 

18.  Stowage - Experiment d a t a ,  

19. SCS - S t a b i l i z a t i o n  & C o n t r o l  
Subsystem 

2 0 .  EMS - E n t r y  Monitor  Subsystem 
2 1 .  CM RCS- CM R e a c t i o n  C o n t r o l  

Subsystem 

2 2 .  Heat S h i e l d  

r e s u p p l y  X 

-- 

Minor 
Mod 

X 

- 
23 .  LES - Launch Escape  Subsystem 
2 4 .  EIS - E a r t h  ImDact and F l o t a -  

---- 
t i o n  Subsystem 

25.  ERS - E a r t h  Recovery Subsystem 

I 
I 2 6 .  Docking Subsystem 

I I 

Remarks 

No LM r e q u i r e d  f o r  A A P - 1 ,  

Maximum stowage 
c a p a b i l i t y  r e q u i r e d  

----I---. - - .  -._-. . 3,3A 

No m o d i f i c a t i o n  r e q u i r e d  
No m o d i f i c a t i o n  r e q u i r e d  ' 

No m o d i f i c a t i o n  r e q u i r e d  
No m o d i f i c a t i o n  r e q u i r e d '  
No m o d i f i c a t i o n  r e q u i r e d  

No m o d i f i c a t i o n  r e q u i r e d  
No m o d i f i c a t i o n  requiFGT" 

NQ modification r e q u i r e a  ' 



TABLE I1 

CM/SM PRIMARY MODIFICATIONS VS MISSION REQUIREMENTS 

Miss ion  D u r a t i o n  1. Two g a s  a tmosphere 
2 .  Long d u r a t i o n  c r y o  s t o r a g e  
3. Long l i f e  f u e l  c e l l s  
4 .  SPS upgrad ing  
5 .  RCS d e o r b i t  backup c a p a b i l i t y  
6 .  Backup d e o r b i t  e l e c t r i c a l  power 
7 .  Redundant b a t t e r y  c h a r g e r  
8 .  Change l i f e  l i m i t e d  pyro  b a t t e r i e s  

Miss ion  Suppor t  1. 

2. 

3. 
4. 
5.  
6. 

7.  

8 .  

Command c a p a b i l i t y  f o r  LM/ATM 
unmanned rendezvous  
RCS maneuver c a p a b i l i t y  o f  c l u s t e r  
(PNGS & p r o p e l l a n t  b u d g e t )  
Remote S-band an tenna  s w i t c h i n g  
I n t e g r a t e d  C & W  system 
C l u s t e r  v o i c e  t r a n s m i s s i o n  t o  e a r t h  
Supply c l u s t e r  a tmosphere ( c r y o  
q u a n t i t y  ) 
Provide  stowage p r o v i s i o n s  f o r  
cameras,  d a t a  and r e s u p p l y  
Power t r a n s f e r  c a p a b i l i t y  

Docked A t t i t u d e  1. Replumb ECS r a d i a t o r s  - 
C o n s t r a i n t s  2 .  I n c r e a s e  CM g l y c o l  l oop  t e m p e r a t u r e  

3. Add e l e c t r i c a l  h e a t e r s  t o  c o l d  

4 .  Modify SM b l a n k e t  i n s u l a t i o n  

2 .  
3.  One hel ium t a n k  removed 

b i a s e d  components 

Weight & Cost Savings  1. SPS s t o r a g e  t a n k  removal 
High g a i n  S-band an tenna  removal 
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